U.S. Department of Energy
Albany Research Center
Corrosion Group Publications, 1992-1999

Atmospheric Corrosion

S. J. Bullard, S. D. Cramer, B. S. Covino, Jr., and G. R. Holcomb, Copper Corrosion in Coastal Oregon, CORROSION/98,
Paper No. 98700, NACE International, Houston TX, 10 pp., 1998.

S. J. Bullard, B. S. Covino, Jr., G. R. Holcomb, S. D. Cramer, G. E. McGill, and C. B. Cryer, Corrosion of Oregorrs
Infrastructure, Proceedings of 1996 Canadian Region Western Conference, in Controlling Corrosion in the Northern
Latitudes, Anchorage, AK, NACE International, Houston TX, pp. 311-324, 1996.

G. R. Holcomb, B. S. Covino, Jr., S. J. Bullard, S. D. Cramer, Microclimate Corrosion Effectsin Coastal Environments,
CORROSION/96, Paper No. 96501, NACE International, Houston TX, 12pp, 1996.

S. D. Cramer, B. S. Covino, Jr., and G. R. Holcomb, Cubic Modd for Interpreting Atmospheric Corrosion of Structural Metals,
Paper No. 32, Proceedings of the 13th International Corrosion Congress, Mebourne, Austraia: Austraasian Corrosion
Association, 10pp., 1996.

S. D. Cramer, B. S. Covino, S. J. Bullard, G. R. Holcomb, G. McGill and C. Cryer, Atmospheric Corrosion in Coastal
Environments, CORROSION/95, Paper No. 95005, NACE International, 13 pp., 1995.

S. D. Cramer, B. S. Covino, S. J. Bullard, G. R. Holcomb, G. McGill and C. Cryer, Atmospheric Corrosion in Coastal
Environments, in Controlling the Decaying Infrastructure, V. Chaker, Ed., NACE International, pp. 151-164, 1995.

S. D. Cramer, L. G. McDonad, and J. W. Spence, Effects of Acidic Deposition on the Corrosion of Zinc and Copper,
Proceedings of 12th Internationa Corrosion Congress, NACE International, pp. 722-733, September 1993.

S. D. Cramer and M. J. Baker, Monticello Roof Restoration, Materials Performance, Val. 32, No. 10, pp. 61-64, October
1993. Also provided the photograph for journa cover.

J. W. Spence, F. H. Haynie, F. W. Lipfert, S. D. Cramer, and L. G. McDonad, Atmaospheric Corrosion Modd for Galvanized
Sted Structures, Corrosion, vol. 48, no. 12, pp. 1009-1019, December 1992.

Cramer, S. D., and L. G. McDondd, Pollutant Deposition to Metals Monitored Using Precipitation Runoff, in Measurement of
Toxic and Related Air Pollutants Air and Waste Management Association, Pittsburgh PA, pp. 111-116, 1992.

Infrastructure - Cathodic Protection

B.S. Covino, Jr., S.J. Bullard, G.R. Holcomb, JH. Russdll, SD. Cramer, JE. Bennett, and H.M. Laylor, Chemica Modification
of Thermal-Sprayed Zinc Anodes for Improved Cathodic Protection of Reinforced Concrete, 14™ ICC, to be published
September 1999,

S.J. Bullard, B.S. Covino, Jr., S.D. Cramer, G.R. Holcomb, JH. Russdl, JE. Bennett, C.B. Cryer, H.M. Laylor, Alternative
Consumable Anodes for Cathodic Protection of Reinforced Concrete Bridges, 14" I1CC, to be published September 1999.



S. D. Cramer, B. S. Covino, J., G. R. Holcomb, S. J. Bullard, W. K. Callins, R. D. Govier, R. D. Wilson, and H. M. Laylor,
Therma-Sprayed Titanium Anode for Cathodic Protection of Reinforced Concrete Bridges, Journal of Therma Spray
Technology (ASM Internationa), VVol. 8, No. 1, pp. 133-145, March 1999.

G. E. McGill, S. D. Cramer, B. S. Covino, Jr., S. J. Bullard, G. R. Holcomb, W. K. Callins, R. D. Govier, and R. D. Wilson,
Field Application of an Arc-Sprayed Titanium Anode for Cathodic Protection of Reinforcing Steel in Concrete -- Final
Report,SPR 365, Oregon Department of Transportation (Sdem OR) and Federa Highway Administration (Washington D.C)),
FHWA-OR-RD-99-13, January 1999.

B. S. Covino, Jr., S. D. Cramer, S. J. Bullard, G. R. Holcomb, W. K. Cdllins, G. E. McGill, Therma Spray Anodes for
Impressed Current Cathodic Protection of Reinforced Concrete Structures, Materials Performance, Vol. 38, No. 1, January,
1999, pp. 27-33.

S.J. Bullard, B.S. Covino, Jr., S.D. Cramer, G.R. Holcomb, JH. Russdl, C.B. Cryer, and H.M. Laylor, Alternative Consumable
Anodes for Cathodic Protection of Reinforced Concrete Bridges, CORROSION/99, Paper N0.99544, NACE International,
Houston TX, 12 pp., 1999.

B.S. Covino, Jr., G.R. Holcomb, S.J. Bullard, JH. Russell, S.D. Cramer, JE. Bennett, and H.M. Laylor, Electrochemicd Aging
of Humectant-Trested Thermal-Sprayed Zinc Anodes for Cathodic Protection, CORROSION/99, Paper No. 99548, NACE
International, Houston TX, 13 pp., 1999.

W. K. Callins, S. D. Cramer, B. S. Covino, Jr., G. R. Holcomb, S. J. Bullard, R. D. Govier, R. D. Wilson, and G. E. McGill,
Microandyss of Thermd-Sprayed Titanium Anodes for Cathodic Protection of Reinforced Concrete Bridges, in Proceedings of
Microscopy and Microanalysis 1998, Springer, pp. 486-487, 1998.

S. J. Bullard, S. D. Cramer, B. S. Covino, Jr., G. R. Holcomb, G. E. McGill, and R. Reis, Therma-Sprayed Anodes for
Cathodic Protection of Reinforced Concrete Bridges, in Concrete Under Sever Conditions 2BEnvironment and Loading,
Proceedings of the Second International Conference on Concrete Under Severe Conditions, (Tromsg, Norway, June 14-21,
1998), CONSEC »98, Edited by O. E. Gjarv, K. Sakai, and N. Banthia, E& FN Spon, London, pp. 959-968, 1998.

G. R. Holcomb and C. B. Cryer, Cost of Impressed Current Cathodic Protection for Coastal Oregon Bridges, Materids
Performance, Val. 37, No. 7, pp. 22-26, July 1998.

S. D. Cramer, B. S. Covino, J., S. J. Bullard, G. R. Holcomb, W. K. Callins, R. D. Govier, R. D. Wilson, and G. E. McGlll,
Arc-Sprayed Titanium Anode for Cathodic Protection of Reinforcing Sted in Coastal Concrete Bridges, in The Role of
Characterization in Understanding Environmental Degradation of Materials, Proceedings of the 30" Annud Technical
Mesting of the IMS, D. E. Alman, J. A. Hawk, and J. W. Simmons, Eds., Microgtructurd Science, Internationad Metalographic
Society, Materials Park OH, Vol. 25, pp. 89-101, 1998.

B. S. Covino, Jr., S. D. Cramer, S. J. Bullard, G. R. Holcomb, W. K. Callins, G. E. McGill, Consumable and Non-Consumable
Thermd Spray Anodes for Impressed Current Cathodic Protection of Reinforced Concrete Structures, CORROSION/98, Paper
No. 98658, NACE International, Houston TX, 12 pp., 1998.

B. S. Covino, J., S. J. Bullard, G. R. Holcomb, S. D. Cramer, G. E. McGill, and C. B. Cryer, Bond Strength of
Electrochemically-Aged Arc-Spray Coatings on Concrete, Corrosion, vol. 53, no. 5, pp. 399-411, 1997.

B. S. Covino, Jr., S. J. Bullard, S. D. Cramer, G. R. Holcomb, G. E. McGill, C. B. Cryer, A. Stoneman, and R. R. Carter,
Interfacial Chemistry of Zinc Anodes for Reinforced Concrete Structures, CORROSION/97, Paper No. 97233, 21 pp, March
1997.

S. J. Bullard, B. S. Covino, Jr., G. R. Holcomb, S. D. Cramer, and G. E. McGill, Bond Strength of Therma-Sprayed Zinc on
Concrete During Early Stages of Electrochemica Aging, CORROSION/97, Paper No. 97232, 20 pp, March 1997.

B. S. Covino, Jr., S. D. Cramer, G. R. Holcomb, S. J. Bullard, and G. E. McGill, Characterization of Electrochemicaly-Aged
Therma Spray Titanium Coatings on Concrete, in Thermal Spray: A United Forum for Scientific and Technological



Advances,) ASM International, Materials Park, OH, pp. 151-160, 1997.

G. R. Holcomb, S. D. Cramer, S. J. Bullard, B. S. Covino, J., and G. E. McGill, Characterization of Thermd-Sprayed Titanium
Anodes for Cathodic Protection, in Thermal Spray: A United Forum for Scientific and Technological Advances, ASM
International, Materials Park, OH, pp. 141-150, 1997.

S. J. Bullard, S. D. Cramer, B. S. Covino, Jr., G. R. Holcomb, G. E. McGill, and R. Reis, Thermal-Sprayed Zinc Anodes -
Laboratory and Fied Studies, Proceedings of SSPC97-09, in Expanding Coatings Knowledge Worldwide, Steel Structures
Paint Council, pp. 309-319, November 1997.

G. R. Holcomb, B. S. Covino, Jr., S. D. Cramer, and S. JBullard, Therma Spray Coatings for Coastd Infrastructure,
Proceedings of the 1997 Tri-Services Conference on Corrosion (November 17-21, 1997, Wrightsville Beach, NC.), Office of
Naval Research, U. S. Department of Defense, Washington, D. C., vol. 2, 17 pp., November 1997.

B. S. Covino, Jr., S. J. Bullard, G. R. Holcomb, S. D. Cramer, G. E. McGill, and C. B. Cryer, Bond Strength of
Electrochemically-Aged Arc-Spray Coatings on Concrete, CORROSION/96, Paper No. 96308, NACE International, Houston
TX, 17 pp, 1996.

B. S. Covino, J., Corrosion Performance of Infrastructure Materids, Metdlinze - The Corrosion Bulletin, Platt Bros. & Co.,
Waterbury CT, vol. 12, no. 2, pp. 2-3, 1996.

B. S. Covino, Jr., S. J. Bullard, G. R. Holcomb, S. D. Cramer, G. E. McGill, and C. B. Cryer, Factors Affecting the Bonding of
Arc-Sprayed Zinc to Concrete, Journd of Protective Coatings and Linings, vol. 13, no. 8, pp. 23-37, 1996.

S. J.Bullard, B. S. Covino, Jr., S. D. Cramer, G. R. Holcomb, and G. E. McGill, Corrosion Performance of Infrastructure
Materids, InterCorr/96 - First Globd Internet Corrosion Conference, InterCorr/96 Home Page is at
http://mww.intercorr.com/intercorr/techsess/papers/sess ond/abstracts/bullard.htm, 1996.

G. R. Holcomb, S. J. Bullad, B. S. Covino, Jr., S. D. Cramer, C. B. Cryer, and G. E. McGill, Electrochemicd Aging of
Therma-Sprayed Zinc Anodes on Concrete, Proceedings of 9th National Therma Spray Conference, in Thermal Spray:
Practical Solutions for Engineering Problems C. C. Berndt, Ed., ASM International, Metals Park, OH, pp. 185-192, 1996.

B. S. Covino, Jr., S. D. Cramer, G. R. Holcomb, S. J. Bullard, G. E. McGill, and C. B. Cryer, Therma-Sprayed Zinc Anodes
for Cathodic Protection of Reinforced Concrete Structures, Proceedings of the 4th Materias Engineering Conference,
Washington, D.C., American Soc. Civil Engr., pp. 1512-1521, November 1996.

B. S. Covino, Jr., S. D. Cramer, G. R. Holcomb, S. J. Bullard, G. E. McGill, and C. B. Cryer, Factors Affecting Thermal-
Sprayed Zinc Anodes on Concrete, Paper No. 173, Proceedings of the 13th International Corrosion Congress, Melbourne,
Augrdia Australasan Corroson Association, 10 pp, 1996.

G. E. McGill, S. D. Cramer, S. J. Bullard, B. S. Covino, Jr., and G. R. Holcomb, Field Application of an Arc-Sprayed
Titanium Anode for Cathodic Protection of Reinforcing Steel in Concrete -- Interim Report, Oregon SP& RP 5265, Oregon
Department of Transportation (Salem OR) and Federal Highway Adminigtration (Washington D.C.), 116 pp, June 1996.

Bernard Covino, Jr., Coating Specialist Column, Journa of Protective Coatingsand Linings, V. 13, No. 11, p. 128, 1996.



B. S. Covino, Jr., S. J. Bullard, G. R. Holcomb, S. D. Cramer, G. E. McGill, and C. B. Cryer, Factors Affecting the Bonding of
Arc-Sprayed Zinc to Concrete, Proceedings of SSPC 95-09, in Balancing Economics and Compliance for Maintaining
Protective Coatings, Steel Structures Paint Council, Pittsburgh, PA, pp. 115-128, 1995.

Infrastructure - Forensic Analyses

B. S. Covino, Jr., S. D. Cramer, G. R. Holcomb, S. J. Bullard, and H. M. Laylor, Postmortem of a Failed Bridge, Concrete
International, Vol. 21, No. 2, February 1999, pp.39-45.

B. S. Covino, Jr., S. D. Cramer, G. R. Holcomb, S. J. Bullard, C. A. Summers, C. L. Dahlin, H. M. Laylor, and G. E. McGill,
Corrosion Failure of the Rocky Point Viaduct C Initid Evaugtion, in The Role of Characterization in Under standing
Environmental Degradation of Materials, Proceedings of the 30" Annual Technical Meeting of the IMS, D. E. Alman, J. A.
Hawk, and J. W. Simmons, Eds., Microgtructura Science, Internationa Metallographic Society, Materids Park OH, VVol. 25, pp.
157-166, 1998.

High Temperature Corrosion

G.R. Holcomb, Hot Corrosion and Oxidation in a Temperature Gradient, CORROSION/99, Paper N0.99058, NACE
International, Houston TX, 14 pp., 1999.

G. R. Holcomb, A Counter-Current Gaseous Diffusion Mode of Oxidation Through a Porous Coating, Corrosion, vol. 52, no.
7, pp. 531-539, 1996.

G. R. Holcomb and G. R. . Pierre, Application of a Counter-Current Gaseous Diffusion Modd to the Oxidation of Hafnium
Carbide at 1200 to 1530EC, Oxidation of Metals, val. 40, no. 1/2, pp. 109-118, 1993.

B. R. Staples, G. R. Holcomb, and S. D. Cramer, Cdculation of pH for High Temperature Sulfate Solutions a High lonic
Strengths, Corrosion, val. 48, no. 1, pp. 35-41, January 1992.

John P. Carter and Stephen D. Cramer, Materids of Construction for High-Sdlinity Geothermd Brines, U.S. Bureau of Mines, RI
9402, 8 pp., March 1992.

S. J. Bullard, D. E. Larson, and J. S. Dunning, Oxidation and Corrosion Resistance of Two Fe-8Cr-16Ni-Si-Cu Alloys,
Corrosion, val. 48, no. 11, pp. 891-867, November 1992.

Locdlized Corrosion

R. Tandon, JW. Simmons, B.S. Covino, Jr., and JH. Russdll, Mechanicad and Corrosion Properties of Nitrogen-Alloyed
Stainless Steels Consolidated by MIM, International Journal of Powder Metallurgy, Vol. 34, No.8, November/December 1998,
pp. 47-54.

J H. Russdl and B. S. Covino, J., Critical Temperatures for Crevice Corrosion of High-Nitrogen Stainless Stedls,
CORROSION/98, Paper No. 98695, NACE International, Houston TX, 10 pp., 1998.

B. S. Covino, Jr., S. D. Cramer, J. H. Rusl, and J. W. Simmons, Corrosion and Polarization Behavior of Senstized High-
Nitrogen Stainless Steels, Corrosion, val. 53, no. 7, pp. 525-536, 1997.

B. S. Covino, J., J. H. Russl, G. R. Holcomb, and S. J. Bullard, Localized Corrosion of a High Nitrogen Stainless Stedl: N-Mo
Synergism, CORROSION/97, Paper No. 97416, 12 pp, March 1997.

R. Tandon, JW. Smmons, JH. Russl, and B.S. Covino, J., Properties of High-Strength Nitrogen-Alloyed Stainless Sted!



Consolidated by Meta Injection Molding, Advancesin Powder Metalurgy & Particulate Materids - 1997, val. 3, parts 16-22,
pp. 18-123 to 18-134, 1997.

S. J. Bullard and B. S. Covino, Jr., Fitting Corrosion of Low-Cr Augtenitic Stainless Steels, CORROSION/96, Paper No.
96431, NACE Internationd, Houston TX, 9 pp, 1996.

J H. Russl, B. S. Covino, J., and J. W. Simmons, The Effect of Cold Working on the Sensitization of a High Nitrogen Stainless
Steel, CORROSION/96, Paper No. 96421, NACE International, Houston TX, 7 pp, 1996.

J W. Simmons, B. S. Covino, Jr., J. A. Hawk, Jr., and J. S. Dunning, Effect of Nitride (Cr,N) Precipitation on the Mechanica,
Corrosion, and Wear Properties of Austenitic Stainless Sted, 1S1J Internationd, val. 36, no. 7, pp. 846-854, 1996.

J W. Simmons, B. S. Covino, Jr., S. D. Cramer, and J. S. Dunning, Correlation Between Senstization and Cr-
Depletion in High-Nitrogen Augtenitic Stainless Stedl's, Microstructura Science, ASM International, Metas Park OH, val. 22, pp.
403-414, 1995. Recipient of the 1994 Jacquet-L ucas Award for Excellence in Metallography presented by ASM Internationd.

J W. Simmons, B. S. Covino, Jr., S. D. Cramer and J. S. Dunning, Anaytica Electron Microscopy Wins 1994 Jacquet-L ucas
Award, Advanced Materials & Processes, ASM Internationa, Vol. 147, No. 2, pp. 28-29, February 1995.

Miscdlaneous

R. Tandon, J. W. Simmons, J. H. Russell, and B. S. Covino, J., Properties of High-Strength Nitrogen-Alloyed Stainless Sted
Consolidated by Metd Injection Molding, to be published in the Proceedings of the 1997 International Conference on Powder
Metdlurgy & Particulate Materids (June 29-July 2, 1997, Chicago, IL.), 1998.

G. R. Holcomb and S.D. Cramer, Nickd Sulfide Hollow Whisker Growth, Materids Characterization, vol. 38, no. 8, pp. 67-
73, 1997.

J. W. Spence, S. D. Cramer, and F. H. Haynie, Planning and Design of Tests, Chapter 1in Corrosion Tests and Standards:
Application and Interpretation, R. Baboian, Ed., MNL 20, American Society for Testing and Materids, Philade phia PA, pp.
33-39, 1995.

B. W. Madsen, S. D. Cramer, W. K. Coallins, S. W. Watson, D. Higdem, and W. Perkins, Corrosion in a Phosphate Surry
Pipeline, Materids Performance, Vaol. 34, No. 2, pp. 70-73, 1995.

J. I. Paige and B. S. Covino, Jr., Leachability of Lead from Selected Copper-Base Alloys, Corrosion, val. 48, no. 12, pp. 1040-
1046, 1992.

G. R. Holcomb and G. R. St. Fierre, The Solubility of Aluminain Liquid Iron, Met. Trans. B, vol. 23B, no. 12, pp. 789-790,
1992.

Passvity

W. Su, M. Ziomek-Moroz, and B. S. Covino, Jr., Study of Passive Films for Titanium Aluminides, in The Role of
Characterization in Understanding Environmental Degradation of Materials, Proceedings of the 30" Annud Technical
Mesting of the IMS, D. E. Alman, J. A. Hawk, and J. W. Simmons, Eds., Microgtructurd Science, Internationad Metalographic
Society, Materias Park OH, Vol 25, pp. 21-28, 1998.

J Van Winkle, M. Ziomek-Moroz, T. L. Yau, and B. S. Covino, J., Chemica Composition of Passve Flms on Zirconium and
Zirconium Alloys, in The Role of Characterization in Understanding Environmental Degradation of Materials, Proceedings
of the 30" Annua Technica Meeting of the IMS, D. E. Alman, J. A. Hawk, and J. W. Simmons, Eds., Microstructural Science,
International Metallographic Society, Materials Park OH, Val. 25, pp. 35-39, 1998.



Wear - Corrosion

F. J. Friedersdorf and G. R. Holcomb, "Pin-On-Disk Corrosion-Wear Test," Journd of Testing and Evduation, VVol. 26, No. 4,
July 1998, pp.352-357.

G. R. Holcomb, J. A. Hawk, and J. H. Arps, Wear Performance of Low-Energy-Nitrogen-Implanted Stainless Stedsin a
Corroding Environment, in The Role of Characterization in Understanding Environmental Degradation of Materials,
Proceedings of the 30" Annua Technica Mesting of the IMS, D. E. Alman, J. A. Hawk, and J. W. Simmons, Eds,,
Microstructural Science, International Metallographic Society, Materials Park OH, Val. 25, pp. 191-202, 1998.

F. J. Friedersdorf, Measurement of Corrosion-Wear Performance, CORROSION/96, Paper No. 96354, NACE Internationa,
Houston TX, 1996

S. W. Watson, B. M. Madsen, and S. D. Cramer, Wear-Corrosion Study of White Cast Irons, Wear, Vol. 181-183, pp. 469-
475, 1995.

S. W. Watson, F. J. Friedersdorf, B. W. Madsen, and S. D. Cramer, Methods of Measuring,Wear-Corrosion Synergism, Wear,
Vol. 181-183, pp. 476-484, 1995.

S. W. Watson, S. D. Cramer, and B. W. Madsen, Corrosion and Wear in White Cast Irons, Proceedings of 12th Internationa
Corrosion Congress, NACE International, pp. 1353-1360, September 1993.



